The data provides strong evidence that nonprecipitating clouds play an important role in transferring material from the gas phase and from smaller particles into the 0.08 to .15 p,m radius range, and that they are responsible for the doubly peaked size distributions frequently observed over the oceans.
Introduction
The primary mechanism for the removal of atmospheric aerosols is in-cloud scavenging. Particles larger than about 0.08 p,m radii are nucleated and become cloud droplets whereas the smaller interstitial particles diffuse to and become part of the much larger cloud droplets. About nine-out-of-ten clouds evaporate before reaching the precipitating stage (Pruppacher and Klett, 1978) and thus recycle the aerosol mass back into the atmosphere. The cloud cycle redistributes the mass such that there is a decrease of small particles and increased mass at sizes above 0.1 p,m.
The increased mass of larger particles is derived not only from the loss of small particles to the cloud droplets, but also from the conversion of trace gases to particulate matter within the cloud droplets. The most widely studied process of this type is the conversion of SO 2 to sulfate in the cloud droplet (see, for example, Hobbs, 1979 and Walcek and Pruppacher, 1984 ). An observed increase in the number of CCN (Cloud condensation nuclei) downwind of a wave cloud was interpreted as an increase in mass of the particles by conversion of sO 2 in •the cloud (Hegg et al., 1980) . While in-cloud processes are deemed to be very important for aerosol and trace-gas removal, the effect of nonprecipitating clouds on the formation and maintenance of the shape of the size distribution has received much less attention. In an early report, Junge and Abel (1965, referenced by Pruppacher and Klett, 1978 Shaw (1983 Shaw ( , 1984 has observed the predominance of a doubly-peaked size distribution during arctic haze episodes.
Measurements
The aerosol size distributions discussed in this paper were taken during two research cruises, The first was aboard the Generally the distributions in the Pacific had fewer total particles and the peak occurred at a somewhat larger size.
During the twelve-day period of measurement in air masses advecting off the east coast of the U.S., there were several occasions when doubly peaked distributions were observed to persist for a number of hours. During these periods there was evidence from trajectory analysis that the air had traversed a region with significant cloud cover in the marine boundary layer. Four possible mechanisms which could produce a doubly peaked distribution were proposed and it was concluded that the most probable When the droplet reevaporates, the residue is larger than the original particle. The net effect of the nonprecipitating cloud cycle is to produce a minimum at a size determined by the supersaturation in a cloud (Hoppel et al., 1985) .
Our data provides a number of evidences to support the hypothesis that nonprecipitating cloud cycles may play a major role in shaping the distribution and that these cycles are responsible for the persistent doubly peaked feature we The results presented in this paper emphasize the small-particle range of the size distributiøn. It is well established that for particles with radius greater than about 1.0 gm, surface-generated, sea-salt particles play a dominant role.
